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~8(~ ' Intelligence and Mi'sedta}zeous Articles, 

almost invariably require to be touched up afterwards, and therefore 
absolute identity is destroyed. The cost of their manufacture would 
be trifling, being merely tbe value of the zinc ~ dissolved in the bat- 
tory, and a pound of zinc of the value of sixpence would produce a 
copper-plate weighing about two pounds; and I trust that copper 
will again, from its beauty~ take the place of steel engravings. 

So much for the precipitation of the copper ; and the next thing 
to which I have to direct your attention, is a mode of making a copper- 
plate engraving without an engraving in the first instance, This is 
done b y  drawing upon a smooth piece of copper (such 'as a plate 
used for engraving) with any thick varnish or pigment insoluble 
in water, and then exposing the plate in the usual way to the in- 
fluence of the current, when first copper will be thrown down upon 
the uncovered parts and will gradually grow over the drawing, and 
the electrotype when removed will be ready for printing. A practical 
difficulty, however, arises in the application of this in the arts, for un- 
less very thick oil paint is used, sufficient depth is not obtained to hold 
the ink .  However, judging from the sharpness of the edges of the lines, 
I have but little doubt that this difficulty may be overcome by those 
who are accustomed to drawing ; and i t  possesses, as an additional 
advantage to its cheapness, the valuable property of not requiring 
the artist to reverse the design. An opposite effect to this may be 
produced by placing a piece of copper similarly drawn upon at the 
oxygen end of the battery, when the metM will be acted upon, lea- 
ving a drawing in basso relievo. 

Bank of England, April 21, 1840. 

ON THE REDUCTION OF CHROMATE OF LEAD, BY R~ F. MAR- 
CHAND, 

The employment of chromate of lead, instead of oxide of copper, 
in organic analysis, is in many cases recommended by Richardson. 
I t  is preferable in the examination of substances containing chlorine, 
iedine, bromine, and sulphur, but particularly in the examination of 
the two latter. Erdman and I have frequently employed i t  with 
l-Iess's apparatus, and observed that  the reduced chromate of lead 
will again absorb oxygen and might be then again employed. This 
Circumstance induced me to make various experiments upon the 
reduction of this salt. 

The chromate of lead used in these experiments was prepared by 
the precipitation of a solution oi ~ nitrate of lead with an excess of 
bichromate of potash, and afterwards carefully Washing it : the salt 
was heated to dryness ; it  became of a dark red colour approaching 
cinnabar red;  on cooling it returned to its former yellow colour 
provided it was not fused. If fused it turned to a dark brown co- 
lour, which on reducing to powder was of a brownish yellow colour. 
When  the fused salt is quickly cooled by throwing it into cold water 
i t  becomes of a permanent red colour, giving also a red powder. 

* The zinc in the fluid might be precipitated as a carbonate, for which 
there is great demand in the arts, and thereby the expense of the electro- 
~pe wmdd be further diminished. 
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M, Marehand  on the Reduction of  Chromate o f  Lead, 535 

Many persons imagine that in organic analysis with chromate of 
lead it is necessary to use a very strong heat in order to perfect the 
operation. This is a mistake, for carbon as well as hydrogen very 
easily reduces the chromate. If however it is required to libe- 
rate oxygen, then the temperature must be very great, and the 
salt must be fused. This circumstance, as may be easily conceived, 
is inconvenient and liable to introduce error. 

When chromate of lead is heated in a current of hydrogen gas, it 
commences to glow at a heat far below redness, and a quantity of 
water is formed. The yellow eolour of the salt disappears ; it be- 
comes black, and very small metallic globules are disseminated 
through the mass. 

3"049 grammes lost 0"307 gram. or 10"07 per cent. of oxygen ; 
this loss may be increased by a continued and strong heat. 

1"91 grammes lost in another experiment 0"224 gram., or 11"8 
per cent. oxygen. At the commencement of the reduction of this 
portion the temperature was kept moderate, by which it lost 0"2045 
grm., or 10"7 per cent. Oxygen gas was then passed over it 
while in a heated state. At a low degree of heat, the mass burnt 
with great brilliancy, turned brown, at least partly so, which was 
very evident on cooling. It absorbed 0"133 grin. oxygen, which 
calculated for the ori~nal quantity (1"91) amounted to 7 per cent. ; 
u small quantity of water was formed during the operation, amount- 
ing, however, to but a few milligrammes. It would therefore 
appear that hydrogen was condensed in the pores of the reduced 
mass, but in a small quantity ; heating in a stream of carbonic acid 
gas would have entirely driven it out. The oxidated quantity 1"839 
grin. which had lost from the first 3"7 per cent. of oxygen, was 
again reduced in hydrogen gas, by which it lost 0"152 grm., this 
upon the whole quantity is equal to 8 per cent. Upon heating in 
oxygen gas the same appearances again took place, and the mass 
absorbed 0"128 grin., therefore, a similar quantity as before. A 
subsequent reduction at a very high temperature occasioned a loss 
of 0'128 grin. while a repeated oxidation only gave an increase 
of 0' 119. This was again driven out by hydrogen, but without any 
further decrease of oxygen. 

If we examine these experiments, keeping in view the results, 
we shall find that 1"91 grin. lost 0"224 grin. equal to 11"8 per 
cent. while the last oxidation was only 1"19 grin. or 6"2 per cent. 
Chromate of lead contains 19"54 per cent. of oxygen, equal to four 

atoms, Cr Pb. 11"8 per cent. is equal to 2"4 atoms or nearly ~ths of 
the whole amount of oxygen. This would be 12"2 per cent. The 
reduction, if complete, would convert all the oxide of lead into the 
metallic state and the chromic acid into the state of oxide of chrome. 

2Cr  + 6 0  2Pb + 2 0  
3 0  2 0  

2 C r + 3 0  2Pb.  
By oxidation about half of the oxygen is  reeombined ; this takes 

place the more readily when the metallic lead is in a finely divided 
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354 Intelligence and Miscellaneous Articles. 

state and not melted by too s t rong a heat. I t  is not the lead alone, 
but also the oxide of chrome, which absorbs oxygen. If  oxide of 
chrome alone be heated in oxygen gas, it is not converted into 
chromic acid ; but this takes place, as is welI known, if an alkali be 
present. I therefore consider that oxide of lead has the same effect 
in this respeet as an alkali. In order to obtain an intimate mix- 
ture of oxide of chrome and oxide of lead, I endeavoured by means 
of heat so to decompose the chromate of lead, that all the chromic 
acid should be converted into oxide of chrome. The temperature 
must be very high for this purpose, and it requires a long time be- 
fore any considerable quantity of oxygen eau be driven out of this 
salt. 1"409 gramme was fused in a very thin platina crucible by 
the strongest heat of a spirit-lamp before any appreciable loss took 
place. 0"057 firm. were then given off equal to 4 per cent. which is 
nearly ~ t h s  of the whole quantity contained in i t  ; this would be 
8"9 per cent. I t  is therefore very probable that at first the chro- 
mate of lead is so decomposed that basic chromate of lead and 
oxide of chrome are formed. 

2 ( C r O s P b O )  = C r O  sPb~O~ + C r O l { + O l ~ .  
The compound obtained in this manner I considered very favour- 

able for the conversion of chromic oxide into chromic acid. I heated 
it,  and passed a stream of oxygen through it. However, to my great 
surprise, not the least alteration took place, and I found no increase 
in weight. 

In the oxidation of the reduced salt, oxygen must have combined 
with the oxide of chrome, as 6"2 per cent. was in all absorbed, while 
the whole of the oxygen of the oxide of lead in the salt amounts only 
to 4"89 per cent.; and it is not at all likely that even the whole of 
this 4"89 per cent. was absorbed by the reduced lead, as i t  was for 
the most part fused into small globules, which must have very much 
prevented the action of the oxygen upon it. 

I again fused 2"057 grammes of chromate of lead in an ~ether lamp 
supplied with oxygen: after a long-continued heat it  lost 0"091 
grin. or 4-4 per cent. The reduction was in this case carried on 
rather further than the conversion into basic chromate of lead and 
oxide of chrome. When, however, oxygen gas was passed over 
this compound very little of i t  was absorbed. 

I at last prepared an intimate mixture of oxide of chrome and 
superoxide of lead; this was heated to redness and oxygen gas 
passed through it.  This compound contained 0"445 grin. oxide 
of chrome. When the absorption had terminated, the increase of 
weight was found to be 0"066 grins. The colour was changed from 
green to brown. 0"455 grm. oxide of chrome contain 0"132 oxygen, 
therefore just  double the quantity it  had taken up. Therefore one 
atom of oxide of chrome upon heating with oxide of lead had com- 
bined with 1~ atom of oxygen. 

This gives 2 C r 3 O q - 2 P b O +  1 ~ 0 ,  or, 
Cr 0 2 Pb s O,  + CrO 1~. 

I t  is therefore the same compound which is formed when chromate 
of lead is fused by itself. 

I t  follows from the foregoing experiments: 
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Portraits in Daguerreotype : --  Meteorological Observations. 5S5 

T h a t  chromate  of lead is very easily conver ted  b y  means of carbon 
and  hydrogen  into a mix ture  of oxide of chrome and  metallic lead. 

This  mixture  by  hea t ing  is in a s tate  to combine wi th  oxygen ; 
and  this  combinat ion takes place not  only wi th  the  metallic lead, 
bu t  also w i th  the  oxide of chrome. 

By  hea t  alone i t  is very difficult to deprive chromate  of lead of 
oxygen.  I t  is a t  first converted into a mix ture  of basic chromate 
of lead and oxide of chrome : in order to reduce all the chromic 
acid into oxide of chrome, an  uncommonly  highly  tempera ture  is re- 
quired. 

W h e n  a mixture  of oxide of chrome and  oxide of lead is heated,  
i t  is also eonverted in to  basic chromate  of lead and oxide of lead. 

I t  is therefore chromate  of lead, which is often employed in or- 
ganie analysis, from which  this  la t ter  mixture  is derived.--Journal 

f l i t  Praktische Chemic, No. "2. 1840. 

PORTRAITS IN DAGUERREOTYPE. 
Professor Draper,  of the  Univers i ty  of N ew  York, informs us in  

a note  dated March  31st ,  t h a t  he has succeeded dur ing  the winter  
in  procur ing por t ra i t s  by  the  Daguerreotype,  and  t ha t  they have all 
t he  beauty  and softness of the  most  finished mezzot in t  engraving,  and 
only  require from 20 to 45 seconds for execution.  

METEOROLOGICAL OBSERVATIONS FOR APRIL~ ! 8 4 0 .  
Chiswick.--April 1. Slight rain : cloudy. 2. Hazy : very fine. 8, Cold dry 

haze : frosty at night. 4--6. Very fine. 7. Fine : stormy showers at night. 
8. Slight showers. 9. Cloudy and cold. 10--12. Very fine. 15--17. Fine but 
verydry. 18. Clear, hotanddry.  19. Hazy : very fine. 20. Veryfine. 21-- 
23. Cloudy and fine. 24. Very fine. 95. Very hot, nearly cloudless, and ex- 
cessively dry. 26, 27. Hot andd,~y. 28. Excessively hot for the period of the 
season, thermometer 81 ° in  the shade. 29, 30. Very fine: hot and dry. This 
month is remarkable for the limited quantity of rain and for a high temperature ; 
the latter being the consequence chiefly of a powerful direct solar heat, which 
overcame likewise the counteracting effects of north and north-east winds, for 
they were in fact more prevalent than those from the opposite direction. 

11oston,--April 1. Cloudy: rain P.M. 2. Rain. 3--5 .  Fine. 6. Cloudy. 
7. Cloudy : stormy ~vith rain r.M. 8. Cloudy : hail and rain P.~i. 9--11.  Fine. 
12. Rain: rain early •.M. 13----19. Fine. 20---24. Cloudy. 25--29. Fine. 
30. Cloudy. 

Applegartl~ Ma~.se, Dumfrles-sld're.--April 1. Mild day with a shower. 2. Keen 
and cold but dry. 3, 4. Dry and more temperate. 5. Fine day after a very 
slight shower. 6. Stormy day with showers, though slight. 7. Keen cold day. 
8. More moderate. 9. Fine mild day. 10. The same: slightly moist and 
cloudy. 11. Drizzling all day~ but very lightly. 12. Fine though cold : slight 
rain r.x. 13. Fine soft slight rain. 14. Charming spring day. 15. The same : 
with frost rime A.•. 16, 17. Fine but coldish: frost rime again. 18. Very fine 
warm day. 19. The same : white rime A.Mo 20. The same : slight showers 
r.r~. 21. The same: gentle shower. 2"2. The same: moisture. 23. Dry but 
threatening. 24. The same: cleared up. 25--28. Beautlfulday. ~9. The 
same, but cloudy. ~0. The same : very warm. 

Sun shone out 29 days. Rain, very slight, fell 6 days. Frost, rime 4 days. 
Wind north 1 day. North-east ~ day. East-north-east 2 days. East S days. 

East-south-east I day. South-east ~ day. South-south-east 2 days. South 7 
days. South-south-west I day. South-west 7~ days. West-south-west 1 day. 
West 2~ days. North-west I day. 

Calm 15 days. Moderate 8 days. Brisk S days. Strong breeze 3 days. 
Boisterous I day. 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
A

ri
zo

na
] 

at
 1

1:
01

 0
8 

Ju
ne

 2
01

6 


